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(54) INK JET HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet head 
capable of being highly accurately and compactly 
subjected to head assembling and the anchoring to an 
apparatus main body and capable of keeping high printing 
quality in large quantities in low cost. 
SOLUTION: An ink jet head used in an ink jet printer is 
equipped with a nozzle plate 2 having ink emitting nozzle 
orifices 3 having two or more different dimensions or 
shapes alternately arranged thereto in a state divided 
into two or more parts. An emitting energy generating 
means for emitting and flying ink in a small droplet shape 
is constituted of a current supply system applying AC > 
voltage across a pair of electrodes to boil the ink being € 
in direct or indirect contact with the electrodes and has 
a substrate wherein two or more electrodes different in 
dimension or shape are alternately arranged. 
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t>2SMc#w-cRw, cne>©s«:*5t^, ^ft-eft^r 

C893R3B2 ] Baia^X;^(DS*fflC0W®a^7 8 urn 
2 iU±4 5 3um l MTV&ZC£*mmt?Zmim 1 
IBiStfM >^S/x ? b^y Fo 

Mmmte^Lte b^y *JBtt*£to2o«±©jgttr 
9 F. 

is*, y b^y F^ot, -/ > ^ */J«ttIilRC>*fBBS 5 
F^*; Fo 

v*y v^y F%or, j^z&m&ttiRvmsz 

^y Ko 

is* v b^y Fr&^T, -r^^^ttW^ft-S^X;^ 

*«2 »««±TflteSSft. ifffittl* LH:#tt**2 ^«_b 

S> r X;U7 ! C(^b"^^iaiH^*>J4 2 . 3 5 ju mt?E5UUr- 
UZCtZ%f®.t?Z><{^>?V* y b^y b\ 
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tfcJiOa^WbfcSSr**. c©<fc 5 
[0003] -f >*^* * HB»^CDEP^««^IJ 

io #£Sfcr*4. 

[0 00 4] ^>^v> F^Sttt. mtf*S«F«FS& 

3. 4 7 4, l 2 0^ffl#^^^ftr^4J: ; 5Cc, 
ttaaS*rSB«lKtc#»3-li-4C<b-CSB»*?T 9 feOT 
20 C<trt*rS4. 

[o oo 5 ] ^>f r v>F7?^ffi(D^ilibr, jy? 
zntmmm+x&z 1 - * rami or ^ > * ^ns 

3, 179, o 4 2nwmwwz, m^&^-zmm 
itswitdi^ zmm-rz i&ztimuxx. 

30 [0 00 6 ] c©b-^-CflS»bt^>^*HIS 

[0007] c ct, &mnm*&i&%LLxmn&4 > 

40 <DJ>2iS*y b^y FtC^xmMfctftW-fZo 

[0 0 0 8 ] m 1 6^*0^>^jim^(D^>^> ; 
x „ h ^ 9 KflT)^tt»Sc*iS"rSI. 0 1 7 ttS£*<7M > 
^II*S<D>f>^^x v b^y b'H^fis* y b^ 
y F7'P y 2teffl.frALXtct£<Djy<y'i/x. y b^y F 

y zmmwimm. m 1 so c a > &u < t > «ee* 

OIEHSSO'KeH. m 1 9«fi£*(D^>^jiS^<D 
50 [0 0 0 9 ] ^ 1 6^611 9CC4dt*r. 
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ft 2tt> r X;l/ft SrayXrt^t. 3atti«4-f>^ 
TT«fcSftfc^>*»»*. 5 «4> Sift 

l/*V^ifi{FPC), 2 6tt-{>^S/x9^? 
F* 27tt-f»5/x-; F^* Fr/P**, 28«^> 

[0010] fei±<D<t^(C«JiE3nfc^>^^*^ 

^ Ffcoi»r*©ttffaai*«T«:ii»9ir*. 

8<D3»Stt-f >*3 o«, 7^;b*-2 9raKft3*vc 

h-N^ F2 6CC«|&Shi. *ur. 
h^? F2 6fc«t&3tifcS|«tt-f OttH 1 6 tc 

[ooi2] (Wtt-f^^tfttHJ-rsjioitiai 

8*sJ:tflg 1 9*#JHl/#IBK:»9li'r*. B 1 8K^fT 

»«tt^>^3 03&9^byt-f>^»i»*3art» 

cc, mmmmmmxmm^titcmm^ omhz)os 
sssse ( i o-3o v) swaawstiii. &sfgsi^ 

(20-50Q-cm) *WTSi»«tt^ >^*^L 
»fiOfc««7©5te*<M f * ^ (2 Mm) ffiCCS 

^>^*cc#ffi-r-5«)»»3&jfi»ai«i*fTi\ ix ix 
r ( i : mmm. r : -ozvmm) xm*ttzmm<D 

«4-/>^3 0©E^fii»6CW*fP. C©ffi**H«C 

u j: 5 4 *t&?Kc<j: o x mm& A > ^ 3 0 \% ✓ X;!/^ 3 
F* hWt^. H^c«|g«i$iJ®^SCCJ:0«^O 

[0013] 40 

[0014)120«. >f>*©«K*«<*«Ufc-f 
7 h-^ v F*dtr-f>*i'* h^? F^a 

* «B8*4aa r * 4 . 

[0 0 1 5] H2 0«:fcl>-C. 2 6l^>^^x-;K 50 
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y F, 3 2lffim&&<Dzr?y ?4>?<Dfr<D<4 >9V> 
x y Y^y F2 6#»#i£*ftfc-f y Y^y F 

-£>£-Y>>7 (M) fccfc£>':>TW>£ (C) 00=fe# 
5-^>^cd^>^^x ? h-^ F2 6#ffl#i£**ifc 
A^^V^yY^yY^Viv^. 3 4tt»K*S<#JR 
L/c *7-fef>*>f (m) 4->tw># (c) ore 
*7^-^>^C7M>^* * h-^y F2 6#ffl<&jA£ft 
/c^>^^x«> hA 7 K^O^, 1 1 \X4^VV>* y 
Y^y F2 6 «fKtt-r ^IBtttQaiiaBS I C . 12 fciffitt 

sijtaiass i c i i cc»jiB««s:g«-r4/c«>(07 u^^> 

^lfi(FPC), 13«^>^^>^^D^> 

tire**. 

[ooi6] ccr\ raHtascott, 0 cartas 

#Sa*fca&CC»J*©4>**>* 1 3#iftB4a*K 
^^K5>h^0^3 2, 3 3, 3 4^glJ^tCJtco 

*w*<a4. 

[0017] a**> 

<#«t5*ffi*iotl>4. HJ*F* 

[0018] cn^u, *»«s*wr*3f«ii« 

a«<D*F^ FtM X^7-^^^tt 
a3^4^X;l/9iJ4/h3a/hF * h^XcD;^ W > 

coo»^, /hF > h"y--rx©es^3 o /zmgfitca^ 
w#«ccB»(cas^. f^^b^M 

^ «rittS3&i 3 0 u mm&<Dfr<D FvhlH XX'WT 
.-T4 4. #WriK»»aa3SJliBK*»4C4**pI»ic 
aS, U^L, mmfr3 0umm&(Dfr<D/b£teY*yY 
VJXXWttZm&te. ^a< 4fc4B (4/^X) « 

±©aaEn^ii:*4as/c«) m ^ccEn^3sa*««< 
a*, fct, *feEp^*^*4-r4ap»cc«iH (i 

^*X) -CSS 6 0/imia©K H1MX#-C£&cfc9 

YV4 *<DX z? — 4 >9 ^rrthfcH 3 it 4 v X;U^14/hS 
a/h F ^ h * -f X<D^ ^ - -<> ^ ^rttm £ i±S -/ XjU?iJ 

[0 0 1 9] El 2 Hi. Efl^F^ KDIf-f X%/h3< L 

P 9 **7n-r«0S»ffiHT'*£. 02 1 tCfcl^-C, 3 2 
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»*8£*K v htMX (AB) <brf=y y 9<4>9<Dfr<DJ 
y?zs* v Y^v F2 6#ffl#i&*ftfc>f>*^x ? h 

(AY) 'V^^^^ttM) -WW 
>^ (AC) i/hSl^ F? Xr&£^4f>£-Y> 

* (/JMn) fTW>£ (/he) Ztt&tc^&X^ 
-J^tKDJlsZV^ v Y^y F2 63^jffl*iiSnte-f 
>^x ? h^y F^D-;^ 1 l«^>^^x>;F^ 
v K 2 6 ^Rtt-r & I C % 1 2 Kffittffllfll 
BR I C 1 l icfflWffim&M-? Ztct&coy i**r*szrj\, 
IS(FPC) , 13lt-f>^»«*0^>^» 

tc^ttsnrc^s. <c*j, ^xn-&*fecDffefe1£#S^ 

W*? F2 6t*sK*'CttJfct». 

[0 02 0] C<D#ffiCC*Slr>Ttt, A F9 M^XCDV 
•fe*>#^>£ (AM) FiMX(D"?-fef>£-<> 
^ (/JMn) te[i]-^>**>* 1 3£^fflr££ 0 £ 
fc, AK? F*-fX<DS/TW>* (AC) &/hF*h 
If ^X©i/7>^f>^ </Jnc) &|H)j§fc:[aJ— .Y>>7£> 

.la— ? F^* .F2 6ft*JM*<Ctt. 

otc^fcfcK:, ^>^x ? F^n * ZteMZh 

jAt^i^cc, -en-encD-o^^^ ^ F2 6<d& 

* F^P * ^(D^»«CC»*3tiS««*s#SW«cjRL 
[0 02 1 ]*^ -f>^^* v F^y>dr-CE)fiR 

sfcs&isn, *ifi<DEn^affi«3 oodpl 6 o 

0DP I <t»*tei«< ftoT#fc. 3 0 0 DP I ttl-Y 
>?mtc 9 0C3 0 0 M<D F * h ^Ci 

fi84. 7 /Ltmf^^rEP^-rSCiCCtti. 6 0 
ODPIttl ^>^^/cOCc6 0 OfflOF? F*Wf=r 
*SCi*S!ftU ft42. 3 5 MmfcT^^-CEn^r* 

4 > X^cd b' ^ * «/h S < r * £ <t L T I® !M* * 

s#ifti/**TraEim*B*caa. tcr, as 
[oo22]$» ^>^;x7^?FOiisa 
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[0 02 3 ] 

F?*y>*~cc/gi>£^>^x ? Ftftot, 

[0 02 4] CCDcfc^fctftiSteteOT, mffB^x^o 
10 fiM(DW^7 8 Mm , «±4 5 2 Mm 2 WTt'*^ 

[0 02 5 ] */c, iiyfBfg^C:tet,>T, BUlB^X^O 

[0 02 6 ] J/c >{^^x7^'J>$ 
-fcFf&*Z><{'>9lsx v Y^y Ft^ot, Y>^£'h 

asm jRasttifcaxottiBx^^^-ft^s^. 

[0 0 2 7l*fc. -f>^l^*^F^y>* 

[0 02 8 ] MtC v *mi\t % ^>^x?^y>jr 
30 MttW. JRWS**fc«6©id:mi*Jb4 r --»flfe*«B:. 

^-c^js^n. ffiSfR^^s>io^u«^^2ot{± 

[0 0 2 9 ] ^LTMte, *»Stt, 
t)>Z-t f cm^2>4>?$>* v Y^y Ft*ot, Y> 
^^«:Hi3n5> r XjU^<Dt->^iaB^4 2. 3 5/2 

[0 03 0 ] cntcJ:0. **9l<E)-f >^S^*^ 
40 Ft*, -f>^^x h^-^ F<0ffl5£feJ:O'»iB*f*^© 

> ^ i^x F ^ y > * - ©H:S»iSOiSiK^^tC3&: 

^> 0 c<z>c<b"c, >f »j/x? h^*y >*-©Kj64&B 
i vNxrEn : ?r#^'r>^^x ^ Ft««i/. ffi 
s-f>*5yx ? h^'y >*-*««r4ci3i«piiB«:tt 

[0031] 
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or, ^^tfttfflSfti^x;^*, >r>^ttffl(D^ 
2 oenaa 4 y xji/^sjskiew ur & s *>ce>t* 

[0 0 3 2] M^12 «CE»D»?Btt, tt$« 1 KttO 
^>^^xyh^-; KtCbCvC, fifB^XjU^cDfi^ffi 
©Kffi»**7 8 am l «J:4 5 2 Mm 2 klTr*>£fc<E>r 

7 9 um 2 lTFV&Z±J^?i)mtK<rCmLLX:L£-o 

rEp=?r#-r. 4 5 2 Mm 2 «±r&£<h^§tfSS# 

[0 03 3] CCiBIS(D«?8«, 1 IB4R<D 

[0 0 3 4]l|*l4«:EI|O»flB, ^^x^ 

[0 0 3 5 ] »3j8S5«:SEt8©«lJHra, -/>^*7h 

2 ^ «««^8MR^ £ SStcKW L r tt 4 fe 

[0 0 3 6 ] tt4^6CCSett0ft9Jtt. ^>^2/*?F 

2o«±RttSE«3R^«rjKS:«ci3rtJLrtt*t<Dr* 
[0 0 3 7] »*^7CCE*©I6W«. -f>*^*?h 
>^^ttlH3tl4yXJU^<Dtr^^lH»*««l4 2. 3 5 
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MmriB^JorttifcoriO. swfiii '<xr6 o o 

[0 0 3 8 ] «TCC*«^(D|ltt(OJg«*iaiSK:a^i,* 

ii<D^rjg^*r^o 

[0039]ii »ioJKlB«c*yw* > 

> 2 iims;<om@ss, 2(^x;i/S, 3 Kits 2 4 

Mm (Wffia= 4 5 2 Mm 2 ) O^X;l/^ 3att>f> 
10 ?mmm, 4«iSl0Mm(W=78um 2 )© 

7«^Lfc— tt<&«ffir*£>. ccr. /X;^3i 

^X;U^4(Dfc>^P 0 1Pgte:4 2. 3 5 ^mrW 0 
[0 04 0] 0 2«1t^CDyX;U7 : v:im^(5j-S : K± 

teitttI2 4Min (KB« = 4 5 2 Mm z ) <D^X;U^ 
4ttI8l 0 Mm (KB« = 7 8 Mm 1 ) (D^X;U^ 
5 tt4 aftKK 6»SS«?-. 8tt*I#3 

OMmt^^li, 9friiH# 1 0 /zm-C*^SST 

20 

[ 0 0 4 1 ] H 3 *^W<D— j06<D»-««:*jW5# 

«2**THt*4 a /NSOy X;l/7\3 (ifiglOM 
m) iAS©^X^4 (iS24^m) Hfi&EtCJ&fBi 
3*iTl>4 («»©^X;l/^*Sia*or^X;l/^J<bl* 

5) - 

[ 0 0 4 2 ] 0 4 tt*»H<D— **©*«tc*5W 4 «Y > 
*iim5£<DH«§S« 1 £^THr&& 0 6 
HZWM, 8t2M#3 0 /zmt*^li t 8aM8 

30 b ^igs^-S©^^, 9 i o m mr*> 

[0 04 4]Hl«tC^t t /X^6^>^ 
[ 0 0 4 5 ] HI 2 tC^T J: 5 CC, fifing^ 6f*J£ 

3 ntcmm\± &?mLtc 4 > * ^ 3 a ^spa: 

z ) (D3?»Wi <*Htfi<D»l»-C« 1 0 - 3 0 V ) #EP 

fia^n^i, *4jset* (*mss<o^«-c«2o-5o 
q • cm) *wr4«Ktt^>^*/rur, *tf^U/cm 
18a, 8 b<&jfe4S<D*> ^ (2 Mm) «|CCS«^«I 

*cc??a-r*«)»»^««iawiS:m». uixr 
(i imam, r : -otKommm vm*tz>niM<Dis 

J: or. asyjiScDSiSai^tcfcwszea 
50 tt^>**«aa»»i/ri o-2 0/i s«cco^«c»i» 
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So 

[0 04 6H6 tt*/h£E«:Eyy l//c 2 #ffl<D -/ X;U 
-f&feTfctm, M 7 (SA'h&ECCfiftl l>tc 2 #ffl<D^g 

w*sw a, h 8 inure 2 »«<d j x>\m 1 2 ^suon 

6«S<£50t, -/X;ufi2«:yX;u;r\;3, 4*s&EK:H 
[0 04 7 ] 0 1 Ott*«IBO-f >^S/* 9 F* 

0, 1 1 «^>*^x K^igi})-r^>igiKj»@ 

!S I C . 12 itfimmmMK I C l I KffHJ®titfR£{SI 
t^^07l/^V7';Hi(FPC) , 13te>f>^ 

£>*r*9£^>*mt#itt3ftTi>£ 0 */c, 14 

1*86* WAX (*B) <D:/^ 2 4>9<Dfr<DA 20 
Is? is*, v V^v F £ffl<&i£A,/c > ^ x ^h^-; F 

X*SiSCcE«Ote-/xn-^>* (^:Y/JnY> • v-fef 
>£<Y>* (*M/jMn) — >TW>£ (AC^c) * 
— oiCL/cHfe^7^-^>^CD^>^^x * F#* 

[0 04 8] C(DJ:Vj:MO^>^^x v b^v Fr 

«\ B!S 6 0 Mm<D^^l^*EP^fl!l<t, 113 0 m 
m©;R;£ffll^*EP^R 4tfJ:C«e&6 0 /imiIS3 30 

So fi§9> C<DBS©^fl=«. Wifa 1^'xrEP^U ^> 
>>cDXt*-~ Fte4 2. 35 cm/sect*0, EP^ F 

v h * «j v itoffittfait 6 00DPL mm 

0*(fiI(C6 0 0 DPIift^4. CCt, ^1^11 

?tscir*o, ?t *-c*sj6 o o dp i cofSffren 

?U Ji 9«:ffi^9£4 2. 3 5 Mm/cWilferiSWrfil 40 
3^6*iS6 0 0 DP I CD^T-EP^T£#ffir&£ 0 
[0 04 9] Bfl6 0 MmCD7jJ:£fa 1 ^XEP^flteiiufB 
SO J X)V/\ 3 <!: *I# 3 0 u m T? fo Z> Ali 8 <L <D 

z ) <D£SMtE*EPflnU itt$3 0 u m(D?JJ*rfiJ 1 ^X 
ED^WttSJtEO^Sco^X^a <fctl# 10/imt*5 

mm (3MH z ) <7)£S£tIEE£EPJjn U T f# 6 ft/cEP^S 
CftttfctLT. tS6 0mn<!:IS3 0/2m 
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^bmmmmmm^mvmm <* titcism$i ( 3 m h 

9(D[1S6 0 /iiniii3 0 Mm^jSU/c<b#CDEP^ 
Wccjfi-r «fc 5tc, l o©y X;i/^Jr^cS& K * h <h/h 
3fr F ? h *[H]B#CcEP?:-r€)C it, F * F#te 

^^^*^4gx^^D^cl>■c§BccEP^■clr^c<^:^3pJ 

So CCT\ K ? h (itS 6 0 /xm) ^rtta-rS 

>X;1/7a:3 F h (ifiS3 0 jum) ^rO±Hi-rS 

>XJ^4®t:**raRtt4 2. 3 5 /imCCLr$>S(D 

0 0 DP I <DiSffiSttEP^*tf ^Ci 
# . fie*<D)R^r|p] 2 J* Xfei ±J^C t ^ L Jt^foJ 4 ^- ^ 
W±OEP^L/TC^c>r>^^x ^ h-^^ Ktctb«L/r2 
fS«±©K«EP^W1ft i 0 , 0*> fe*Wt?iK«Ktt 
3» SHMOEP^^ff h titc 0 
[0 050 ] XZ^sXJl/'R&m-os X)l>7&\}t/h£l,> 

*/jn© f ^ h ^eax U O <b ^ 5 C i tta«Sffl»r 
t^cir^^o &*cd^>^x * h?*i;># 
-^v FCcibKor. *#6?B(D>f >^s?x h-^v FttflK 
ffl-TS I C 4 F P CE«*J itf-f >^ ^ >^®£M*s 

[0 0 5 1 ] JEfc, *f6BBO— 3USO»IBCCteW-5^> 

«E*Epapur««tcie«**t^«iH8wtc«'ri^> 

b - 2 **/h3£EfcEW ^ tTlffsECD^/J^ECclBW L tc 
2 ^fd<7) y X;u?v3Mj£$g D ^*>^fe«J5S tTSCt^t 
^So rttto^. l^MTl 6tc/Mf-fX<Dt- 
^ 1 7&CX*lMX<Dfc-* 1 8*EWOfc-f >^2^* 
9h^J>* — -9 F CCT 4 C 4 r'(lJ«(DEP?:$gm^f# 

[oo52ii/c mauc. -/>**/i^«ttta. ^jas 
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x.«, 01 2<£tt<£o(<cmmvMffi%.mz%&-r2>K. 

2 &m<D y X;u^J£5B 9 tt&tcffif&t f^ci 

noEMmi- 1 9 tc/Jv* ^ t: x 2 0 StfAlf 
-fXObfi !/*-?■ 2 1 *i25»JU/c^>^^x ? h^? K 

[0 0 5 3 ] H*fi©}B«8Cc*jW 5 Y > £^x 

lfC^-?£*>(<cnmVi<DsZJ\''K2 3, 2 5 i, h7^ 

jgttft tvmffiw *>vk 2 4 ©keit * o r & «ja& 
^x ? v^v Ktc*5i>r« k 2^id(D^>^^x •> h 

[0 05 5 ] 

[§m<o%izk\ &m%t<cfrfr& 4 ^2 Vx. y b^y KCC 

5E«cttS. C*UtJ:0 k ilJS*S*0 3&Sffii±L k <S^X 
tc, 7$35&\ 1 A^t6 0 0 DP I ©«ffiffittH*?:*5-C* 

[si] *§m<o— mmmmictewzj^zisx ? v 

^y FOMHB 

[^2] «»©^x;i/^i«s*sra--a«±(c«RS3n 

tc<1>2isx v b^y KCDJE1J0 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet head which is an ink jet head used for an ink jet printer, divides and establishes 
the nozzle hole where ink is breathed out in at least 2 groups which shifted the timing of the ink 
regurgitation mutually, and is characterized by coming by turns to arrange the nozzle hole where a 
dimension differs from two configurations or more, respectively in these groups. 
[Claim 2] The ink jet head according to claim 1 to which the cross section on the front face of the 
maximum of said nozzle hole is characterized by 78-micrometer being [ or more 2 / 453 
micrometer ] two or less. 

[Claim 3] The ink jet head according to claim 1 characterized by being two or more configurations 
where the configuration on the front face of the maximum of said nozzle hole includes a perfect 
circle configuration or a truck configuration at least. 

[Claim 4] It is the ink jet head characterized by coming by turns to arrange the electrode with which 
it consists of ink energization methods which it is [ methods ] the ink jet head used for an ink jet 
printer, and boil the ink which touches ink directly or indirectly at an electrode by the globule 
regurgitation and the regurgitation energy generation means for making it fly impressing alternating 
voltage to inter-electrode [ of a pair ], and a dimension differs from two configurations or more. 
[Claim 5] The ink jet head characterized by coming by turns to arrange the electric thermal- 
conversion component from which it is the ink jet head used for an ink jet printer, the globule 
regurgitation and the regurgitation energy generation means for making it fly consist of electric 
thermal-conversion components in ink, and a dimension or two configurations or more differ. 
[Claim 6] It is the ink jet head which is an ink jet head used for an ink jet printer, and is 
characterized by coming by turns to arrange the piezoelectric device from which the globule 
regurgitation and the regurgitation energy generation means for making it fly consist of piezo- 
electric piezo methods which are the piezoelectric devices which generate machine fluctuation on an 
electrical potential difference in ink, and the dimension or two configurations or more of a 
piezoelectric device differ. 

[Claim 7] The ink jet head characterized by pitch spacing of the nozzle hole where it is the ink jet 
head used for an ink jet printer, and the nozzle hole where ink is breathed out is 2 or more ****s, it is 
constituted, and the nozzle hole where a dimension differs from two configurations or more arranges 
by turns, and ink is breathed out coming to arrange by about 42.35 micrometers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet head for printing used for an ink jet 

printer. 

[0002] 

[Description of the Prior Art] Since silence at the time of record is planned since it is a non impact 
recording method, and the ink jet printer known from the former makes an ink droplet fly, and forms 
an image on a form and it is recordable without special fixing processing on a regular paper possible 
[ high-speed record ], its application field is wide range. Furthermore, colorization is also easy by 
making ink in three primary colors fly separately. According to such a functional description, an ink 
jet printer has come to be widely used as a printer for an output of home use or the computer for 
office. 

[0003] The printing mechanism of an ink jet recording method is divided roughly, has a continuous 
method and the method on demand which makes ink fly according to a record signal, and is in use 
current. [ of a method on demand ] 

[0004] A method on demand records by adding an electric record signal, changing this into the 
mechanical oscillation of a piezo-electric element, making the piezo-electric element attached to the 
recording head breathe out an ink globule from a nozzle hole by this mechanical oscillation, and 
making the recording paper adhere to it as indicated by for example, the U.S. Pat. No. 3,474,120 
specification. By this method on demand, since it is unnecessary to collect the globules which did 
not have **** in record of an image among the globules which carry out regurgitation flight like a 
continuous method, it can consider as simple structure. 

[0005] As other examples of a method on demand, ink is heated at the heater which is an electric 
thermal-conversion component, ink is boiled indirectly, the air bubbles of a steam are made, and 
there is a heater method which makes ink fly by the volume change. Moreover, the configuration 
which uses heat energy for a U.S. Pat. No. 3,179,042 specification is indicated. By this heat energy 
method, as compared with the method using mechanical oscillation energy, an energy conversion 
efficiency is high, and there are the features that the formation of a multi-nozzle is easy. 
[0006] Moreover, to the heater method which it heats [ method ] at this heater and boils ink 
indirectly, alternating current is directly passed in conductive ink, conductive ink is boiled directly, 
the air bubbles of a steam are made, and there is an ink energization method which makes ink fly by 
that volume change. Since this ink energization method boils direct ink, as compared with the heater 
method which it heats [ method ] at a heater and boils ink indirectly, energy efficiency is good. 
[0007] Here, alternating current is passed directly, conductive ink is boiled, and the ink jet head of 
the ink energization method which carries out the regurgitation of the conductive ink is explained to 
a detail. 

[0008] (a) of an ink jet head block side- face sectional view when drawing and drawing 17 which 
show the whole ink jet head configuration of the ink energization method of the former [ drawing 
16 ] assemble the ink jet head of the conventional ink energization method to an ink jet head block, 
and drawing 18 , and (b) are the front view of the important section enlarged drawing of the ink jet 
head of the conventional ink energization method and a sectional view, and a perspective view that 
drawing 19 expands the important section of the ink jet head of the conventional ink energization 
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method, and is shown. 

[0009] the electrode with which, as for the ink ebullition room where an electrode substrate and 2 
were filled with the nozzle plate for a nozzle hole and 3a, and 3 was filled with conductive ink for 1 
from drawing 16 , the passage to which 5 supplies ink, and 6, the electrode terminal countered in 
drawing 19 , and, as for 7, the pair countered, and 12 — for an ink jet head block and 28, as for a 
filter and 30, an ink tank and 29 are [ a flexible substrate (FPC) and 26 / an ink jet head and 27 / 
conductive ink and 3 1 ] ink supply ways. 

[0010] The principle of operation is explained below about the ink jet head constituted as mentioned 
above. 

[001 1] First, as shown in drawing 17 , it is filtered with a filter 29, a foreign matter is removed, and 
the conductive ink 30 of the ink tank 28 passes through the ink supply way 31, and is supplied to the 
ink jet head 26. And the conductive ink 30 supplied to the ink jet head 26 passes through two or 
more passage 5 from the ink feed hopper 1 0 shown in drawing 16 , and is supplied to ink ebullition 
room 3a by capillarity. 

[0012] Next, the principle in which conductive ink carries out the regurgitation is explained to a 
detail with reference to drawing 18 and drawing 19 . The conductive ink 30 supplied from [ which is 
shown in drawing 18 / thick ] the arrow head passes through passage 5, and is supplied to ink 
ebullition room 3a. Here, in the interior of ink ebullition room 3 a with which conductive ink 30 was 
filled, if the alternating voltage (10-30V) of the RF (3 MHz) controlled by the drive control unit is 
impressed at the tip of the electrode 7 of a pair established in the electrode substrate 1, line of electric 
force will be generated between the gaps (2 micrometers) at the tip of the electrode 7 which 
countered through the conductive ink which has a certain resistivity (20 - 50 ohm-cm), conductive 
ink [ in / by the Joule's heat of the current which the electrolyte which a current flows along with this 
line of electric force, and exists in ink performs vibrational motion, and can express with IxIxR (I: a 
current value, resistance of R:ink) / the current concentration section of line of electric force ] 30 — 
self-generation of heat — carrying out — after 10-20 microseconds — just — being alike — ebullition 
starts and the air bubbles of a steam are generated. When the generated air bubbles expand, the 
pressure of the conductive ink 30 in ink ebullition room 3 a increases rapidly, and according to the 
force in which it opens this pressure, conductive ink 30 serves as a liquid ink drop from a nozzle hole 
3, is injected, adheres to a record form, and forms a dot. A liquid ink drop is breathed out by the 
drive control unit in fact more nearly alternatively than two or more nozzle holes, and a desired 
alphabetic character is formed in a record form. 
[0013] 

[Problem(s) to be Solved by the Invention] The request of photograph image quality which has high 
resolution to an ink jet printer recently is high. In order to acquire the photograph image quality 
which has such high resolution, how to arrange separately the nozzle train which makes the color ink 
of concentration usually breathe out, and the nozzle train which makes low-concentration color ink 
breathe out as an example is considered. 

[0014] Drawing 20 is the outline perspective view showing the ink jet head block containing the ink 
jet head which diluted the concentration of ink thinly. 

[0015] The ink jet head block in which, as for 26, the ink jet head was included, and, as for 32, the 
ink jet head 26 of only the black ink of concentration was conventionally included in drawing 20 , 
The ink jet head block in which, as for 33, the ink jet head 26 of the 3 color color ink of the yellow 
ink (Y) of concentration, Magenta ink (M), and cyanogen ink (C) was included conventionally, The 
ink jet head block in which the ink jet head 26 of the two-color color ink of Magenta ink (m) and 
cyanogen ink (c) with which 34 diluted concentration thinly was included, A flexible substrate (FPC) 
for the drive control circuit IC where 1 1 drives the ink jet head 26, and 12 to transmit control 
information to the drive control circuit IC 1 1, and 13 are ink tanks, and are separated for every ink. 
[0016] Here, since concentration differs also in the color with same becoming a problem, the 
separate ink tank 13 is needed, the size of the whole block becomes large, and the size of an ink jet 
printer becomes large as a result. Moreover, since the ink jet head blocks 32, 33, and 34 are separate, 
when including in an ink jet printer, the alignment precision of each ink jet head is very severe. For 
this reason, the precision which an equipment design becomes very complicated or is required of an 
assembly facility becomes very severe, and the price of the ink jet printer which is a product as a 
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result becomes high. 

[0017] In addition, in order to acquire the photograph image quality which has high resolution, with 
said ink jet head, the approach of diluting the concentration of ink thinly is taken. However, since the 
size of a printing dot is the same as the former, it becomes the image quality which carried out focus 
dotage, and resolution is inadequate. 

[001 8] On the other hand, in order to acquire the photograph image quality which has high 
resolution, there is the approach of arranging separately the nozzle train which makes the color ink 
of the usual large dot size breathe out, and the nozzle train which makes the color ink of small small 
dot size breathe out. In this case, if the diameter of small dot size is set to about 30 micrometers, it 
will become very difficult for recognizing 1 dot as one point with human being's naked eye, but if 
the photograph data photoed with the digital camera are printed in the Mino dot size whose diameter 
is about 30 micrometers, it will become possible to acquire photograph image quality [ that it is clear 
and high resolution ]. However, since both- way printing more than at least 4 times (four pass) is 
needed when a diameter prints in the small dot size of about 30 micrometers, printing speed becomes 
slow very much. Then, it is desirable for about [ diameter 60micrometer ] dot size to be made to be 
made into the part which needs heavy printing at once (one pass). How to arrange separately the 
nozzle train which makes the color ink of the usual large dot size breathe out, and the nozzle train 
which makes the color ink of small small dot size breathe out by such reason was able to be 
considered. 

[0019] Drawing 2 1 is the outline perspective view showing the ink jet head block containing the ink 
jet head which made size of a printing dot small. The ink jet head block in which, as for 32, the ink 
jet head 26 of only the black ink of dot size (size B) was conventionally included in drawing 2 1 , The 
yellow ink whose 35 is dot size conventionally The ink jet head block in which the ink jet head 26 of 
the 3 color color ink into which - Magenta ink (size M) cyanogen ink (large C) and the Magenta ink 
(smallness m) cyanogen ink (smallness c) which is small dot size were packed was included, ((Y) 
Size) A flexible substrate (FPC) for the drive control circuit IC where 1 1 drives the ink jet head 26, 
and 12 to transmit control information to the drive control circuit IC 1 1, and 13 are ink tanks, and are 
separated for every ink. In addition, the ink jet head 26 to which the color enhancement of a color 
made dot size of yellow ink small since yellow was thin is not required. 

[0020] In this approach, the Magenta ink (size M) of large dot size and the Magenta ink (smallness 
m) of small dot size can use the same ink tank 13. Moreover, since the cyanogen ink (large C) of 
large dot size and the cyanogen ink (smallness c) of small dot size can use the same ink tank 1 3 
similarly, it becomes smaller than the approach of diluting the concentration of the aforementioned 
ink thinly and acquiring photograph image quality. However, since the ink jet head 26 of the same 
color is separate, when including in an ink jet head block, the alignment precision of each ink jet 
head 26 is very severe. For this reason, the precision which an equipment design becomes very 
complicated or is required of an assembly facility of an ink jet head block like a previous example 
becomes very severe, and the price of an ink jet printer becomes high. 

[0021] Moreover, importance is most attached to the ability of high-density printing to do quality of 
an ink jet printer finely moreover at high speed, and the latest print density is becoming high 
gradually with 300DPI and 600DPI. 300DPI will mean that 300 dots are printable per inch, and will 
print in about 84.7-micrometer pitch. 600DPI will mean that 600 dots are printable per inch, and will 
print in about 42.3 5 -micrometer pitch. However, though the pitch of the nozzle hole in an ink jet 
head is made small, it has a limitation, and printing by the bidirectional one pass is difficult. Then, 
both-way printing of 4 or more ****s of a bidirectional two pass or uni directionals was usually 
performed, and the aforementioned high-density printing is attained. Therefore, it is as actual as the 
printer which has attained high-density printing for the rate printed on one sheet of recording paper 
to have become slow, and to have realized printing of high-density photograph image quality at the 
sacrifice of printing speed. 

[0022] This invention aims at offering the compact structure which can do installation to the 
assembly and the body of equipment of an ink jet head with high precision, offering the ink jet head 
which can perform high density printing of 600DPI in a bidirectional one pass, and offering the ink 
jet printer which is high-speed printing further and enables printing of high-density photograph 
image quality. 



http : //www4 . ipdl j po . go .j p/cgi-bin/tran_web_cgi_ej j e 



6/25/04 



Page 4 of 8 



[0023] 

[Means for Solving the Problem] This invention is an ink jet head used for an ink jet printer, divides 
and establishes the nozzle hole where ink is breathed out in at least 2 groups which shifted the timing 
of the ink regurgitation mutually, and is characterized by coming by turns to arrange the nozzle hole 
where a dimension differs from two configurations or more, respectively in these groups. 
[0024] In such a configuration, it is desirable for the cross section on the front face of the maximum 
of said nozzle hole to be two or less [ 452-micrometer / 2 or more / 78-micrometer ]. 
[0025] Moreover, in said configuration, you may be two or more configurations where the 
configuration on the front face of the maximum of said nozzle hole includes a perfect circle 
configuration or a truck configuration at least. 

[0026] Moreover, this invention is an ink jet head used for an ink jet printer, consists of energization 
methods which boil the ink which touches ink directly or indirectly at an electrode by the globule 
regurgitation and the regurgitation energy generation means for making it fly impressing alternating 
voltage to inter-electrode [ of a pair ], and can also be considered as the configuration which 
arranged by turns the electrode with which a dimension differs from two configurations or more. 
[0027] Moreover, this invention is an ink jet head used for an ink jet printer, and is good also as a 
configuration which arranged by turns the electric thermal-conversion component from which the 
globule regurgitation and the regurgitation energy generation means for making it fly consist of 
electric thermal-conversion components in ink, and a dimension or two configurations or more 
differ. 

[0028] Furthermore, this invention is an ink jet head used for an ink jet printer, and the globule 
regurgitation and the regurgitation energy generation means for making it fly consist of piezo- 
electric piezo methods which are the piezoelectric devices which generate machine fluctuation on an 
electrical potential difference in ink, and the piezoelectric device from which the dimension or two 
configurations or more of a piezoelectric device differ can be arranged by turns, and it can also 
consider as a configuration. 

[0029] And further, this invention is an ink jet head used for an ink jet printer, and pitch spacing of 
the nozzle hole where ink is breathed out can consider it as the configuration arranged by about 
42.35 micrometers. 

[0030] Thereby, the ink jet head of this invention serves as compact structure which can do 
installation to the assembly and the body of equipment of an ink jet head with high precision, and the 
quality of mass-production manufacture of an ink jet printer becomes stability. By this, the 
manufacture yield of an ink jet printer improves and low cost-ization can be attained. Furthermore, it 
becomes possible to offer an ink jet head printable by the bidirectional one pass, and to offer the ink 
jet printer which is high-speed printing and enables printing of clear and high-density photograph 
image quality. 
[0031] 

[Embodiment of the Invention] Invention according to claim 1 is an ink jet head used for an ink jet 
printer, divides and establishes the nozzle hole where ink is breathed out in at least 2 groups which 
shifted the timing of the ink regurgitation mutually, and has an operation that come by turns to 
arrange the nozzle hole where a dimension differs from two configurations or more, respectively, 
and equipment is made into a compact, in these groups. 

[0032] In an ink jet head according to claim 1, the cross section on the front face of the maximum of 
said nozzle hole is two or less [ 452-micrometer / 2 or more / 78-micrometer ], and invention 
according to claim 2 has an operation that high resolution printing can be performed by being easily 
highly precise. Thus, since printing dot size becomes large according to the quality of the material of 
the paper printed or it becomes small, the cross section on the front face of the maximum of a nozzle 
hole is specified as a result of taking the printing range into consideration. That is, ink disperses that 
the cross section is two or less [ 79-micrometer ] in the shape of a fog, and it cannot print, but air will 
be inhaled from a nozzle hole, it will be [ there will be too many amounts of foaming air bubbles that 
it is two or more / 452-micrometer /, and balance with the magnitude of a pressure room will worsen, 
and ] in an empty heating condition, and, finally an electrode will be damaged. Therefore, it is 
desirable to set the cross section as the range of a previous value. 

[0033] In an ink jet head according to claim 1, invention according to claim 3 is two or more 
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configurations where the configuration on the front face of the maximum of said nozzle hole 
includes a perfect circle configuration or a truck configuration at least, and has an operation that 
higher-density printing can be performed by being easily highly precise. 

[0034] Invention according to claim 4 is an ink jet head used for an ink jet printer , and it consists of 
energization methods which boil the ink which touches ink directly or indirectly at an electrode by 
the globule regurgitation and the regurgitation energy generation means for making it fly impressing 
alternating voltage to inter-electrode [ of a pair ] , and has an operation that come by turns to arrange 
the electrode with which a dimension differs from two configurations or more , and equipment is 
made into a compact . 

[0035] Invention according to claim 5 is an ink jet head used for an ink jet printer, and the globule 
regurgitation and the regurgitation energy generation means for making it fly consist of electric 
thermal-conversion components in ink, and it has an operation that come by turns to arrange the 
electric thermal-conversion component from which a dimension or two configurations or more 
differ, and equipment is made into a compact. 

[0036] Invention according to claim 6 is an ink jet head use for an ink jet printer , and it has an 
operation that the globule regurgitation and the regurgitation energy generation means for make it fly 
consist of piezo-electric piezo methods which are the piezoelectric devices which generate machine 
fluctuation on an electrical potential difference in ink , come by turns to arrange the piezoelectric 
device from which the dimension or two configurations or more of a piezoelectric device differ , and 
equipment is make into a compact . 

[0037] Invention according to claim 7 is an ink jet head used for an ink jet printer, and has an 
operation that pitch spacing of the nozzle hole where ink is breathed out comes to arrange by about 
42.35 micrometers, and high density printing of 600DPI can be performed in a bidirectional one 
pass. 

[0038] The gestalt of operation of this invention is explained based on a drawing below. In addition, 
about the same member as a Prior art, it directs with a common sign. 

[0039] Drawing 1 is the perspective view of the ink jet head in the gestalt of 1 operation of this 
invention. In drawing 1 , it is the electrode of a pair with which 1 countered in the electrode substrate 
of an ink energization type, and the passage to which in a nozzle plate and 3 an ink ebullition room 
and 4 supply a nozzle hole with a diameter of 10 micrometers (cross-section =78micrometer2), and, 
as for 5, a nozzle hole with a diameter of 24 micrometers (cross-section =452micrometer2) and 3a 
supply [ 2 ] ink, and an electrode terminal and 7 countered in 6. Here, pitch spacing of a nozzle hole 
3 and a nozzle hole 4 is 42.35 micrometers. 

[0040] Drawing 2 is the front view of an ink jet head with which two or more nozzle holes and 
electrodes were formed on the same substrate. The passage to which a nozzle hole with a diameter of 
24 micrometers (cross-section =452micrometer2) and 4 supply a nozzle hole with a diameter of 10 
micrometers (cross-section =78micrometer2), and, as for 5, 3 supplies ink, the large electrode whose 
width of face of an electrode terminal and 8 is 30 micrometers as for 6, and 9 are small electrodes 
whose width of face is 10 micrometers. 

[0041] Drawing 3 is drawing showing the nozzle plate 2 produced by excimer laser processing in the 
polyimide resin in the gestalt of 1 operation of this invention. The nozzle hole 3 (diameter of 10 
micrometers) of a minor diameter and the nozzle hole 4 (diameter of 24 micrometers) of a major 
diameter are formed by turns (two or more nozzle holes are named generically, and it is called a 
nozzle line of holes). 

[0042] Drawing 4 is drawing showing the electrode substrate 1 of the ink energization type in the 
gestalt of 1 operation of this invention. The large electrode whose width of face of an electrode and 8 
6 is 30 micrometers as for an electrode terminal and 7, the small electrode whose width of face of the 
electrode tip of the pair of the large electrode 8 and 9 is 10 micrometers as for 8a and 8b, and 10 are 
ink feed hoppers. 

[0043] Drawing 5 is an enlarged drawing at the time of making the nozzle plate 2 produced by 
excimer laser processing at polyimide resin rival in the electrode substrate 1 of the ink energization 
type in the gestalt of 1 operation of this invention. 

[0044] In the above configuration, the actuation which injects a liquid ink drop from a nozzle hole is 
explained. 
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[0045] In the interior of ink ebullition room 3a with which the conductive ink supplied from passage 
was filled as shown in drawing 1 and drawing 2 If the alternating voltage (the gestalt of this 
operation 10-30V) of the RF (3 MHz) controlled by the drive control unit is impressed at the tips 8a 
and 8b of an electrode of a pair established in the electrode substrate 1 Line of electric force is 
generated through the conductive ink which has a certain resistivity (the gestalt of this operation 20 - 
50 ohm-cm) between the gaps (2 micrometers) at the tip of the electrodes 8a and 8b which 
countered, conductive ink [ in / by the Joule f s heat of the current which the electrolyte which a 
current flows along with this line of electric force, and exists in ink performs vibrational motion, and 
can express with IxIxR (I: a current value, resistance of R:ink) / the current concentration section of 
line of electric force ] — self-generation of heat — carrying out — after 10-20 microseconds — just — 
being alike — ebullition starts and the air bubbles of a steam are generated. When the generated air 
bubbles expand, the pressure of the conductive ink in ink ebullition room 3a increases rapidly, and 
according to the force in which it opens this pressure, conductive ink serves as a liquid ink drop from 
a nozzle hole 3, is injected, adheres to a record form, and forms a dot. 

[0046] Drawing showing the nozzle line of holes of 2 division which arranged drawing 6 alternately 
with size, drawing showing the electrode train of 2 division which arranged drawing 7 alternately 
with size, and drawing 8 are drawings showing the condition of having made the nozzle train of said 
two division, and the electrode train of 2 division rivaling. As shown in these drawings, nozzle holes 
3 and 4 can open in a nozzle plate 2 by turns, and the laminating of the large electrode 8 and the 
small electrode 9 is carried out respectively corresponding to these nozzle holes 3 and 4. 
[0047] Drawing 10 is an outline perspective view when assembling the ink jet head of this invention 
in colour block structure, and a flexible substrate (FPC) for the drive control circuit IC where 1 1 
drives an ink jet head, and 12 to transmit control information to the drive control circuit IC 1 1, and 
13 are ink tanks, and are separated for every ink. Moreover, the ink jet head block in which 14 
included the ink jet head of only the black ink of dot size (size B) conventionally, and 15 are the ink 
jet head blocks in which the ink jet head of the 3 color color ink which set to one the yellow ink 
(large Y smallness Y) Magenta ink (large M smallness m) cyanogen ink (large C smallness c) which 
has arranged conventional large dot size and small dot size by turns was included. 
[0048] The result printed in the record form with the ink jet head of such a configuration is shown in 
drawing 9 . In drawing 9 , the printing result of the example of printing when compounding the 
example of bidirectional one-pass printing with a diameter of 60 micrometers, the example of 
bidirectional one-pass printing with a diameter of 30 micrometers, and the diameter of 60 
micrometers and the diameter of 30 micrometers is shown. In addition, the conditions at this time 
were printed by the bidirectional one pass, and the regurgitation frequency of ink has answered by 
10kHz. Moreover, the speed of the conveyance carriage which makes it run an ink jet head block is 
42.35 cm/sec, and a printing dot serves as 600DPI in the transit direction of conveyance carriage, 
and it serves as 600DPI in the direction of paper feed. Here, bidirectional one-pass printing is 
printing at return going of conveyance carriage and both-way, it prints by the consistency of a 
maximum of 600 DPI by going, and return is the approach of advancing only 42.35 micrometers of 
paper feeds and printing by the consistency of a maximum of 600 DPI from hard flow. 
[0049] The example of bidirectional one -pass printing with a diameter of 60 micrometers impresses 
the alternating voltage of the RF (3 MHz) controlled by combination of the nozzle hole 3 of the 
aforementioned major diameter, and the large electrode 8 whose width of face is 30 micrometers 
with the drive control unit. The example of bidirectional one -pass printing with a diameter of 30 
micrometers is as a result of [ which was obtained by impressing the alternating voltage of the RF 
(3 MHz) controlled by combination of the nozzle hole 3 of the aforementioned minor diameter, and 
the small electrode 9 whose width of face is 10 micrometers with the drive control unit ] printing. On 
the other hand, the example of printing when compounding the diameter of 60 micrometers and the 
diameter of 30 micrometers is as a result of [ which was obtained by impressing the alternating 
voltage of the RF (3MHz) controlled by the drive control unit by size coincidence in an 
aforementioned nozzle line of holes and an aforementioned electrode train ] printing. It turns out that 
it can print easily without a large and small dot's almost producing location gap by printing a big dot 
and a small dot to coincidence by one nozzle line of holes, as shown in the example of printing when 
compounding the diameter of 60 micrometers and diameter of 30 micrometers of drawing 9 . Since 
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pitch spacing of the nozzle hole 3 which carries out the regurgitation of the big dot (diameter of 60 
micrometers) here, and the nozzle hole 4 which carries out the regurgitation of the small dot 
(diameter of 30 micrometers) is set to 42.35 micrometers If a big dot and a small dot are printed to 
coincidence, high-density printing of 600DPI can be performed by the bidirectional one pass. As 
compared with more than the conventional bidirectional two pass or the ink jet head of 4 or more 
****s of uni directionals which was being printed, high-speed printing of more than twice was 
attained, and, moreover, printing of clear and high-density photograph image quality was obtained. 
[0050] As compared with the conventional ink jet head which was performing assembly, a large and 
small dot's not carrying out location gap of the ink jet head of this invention is being able to 
understand naturally, carrying out alignment for a nozzle line of holes with a large nozzle hole, and a 
nozzle line of holes with a small nozzle hole with precise assembly equipment. Moreover, since the 
initial complement of the ink jet head of this invention of IC to be used, FPC wiring, and an ink tank 
decreases conventionally as compared with the conventional ink jet printer head, it enables it for an 
ink jet head block to become compact structure like drawing 10 , and to provide very cheaply in 
respect of a production cost and product cost. 

[0051] Ink as an ink jet head in the gestalt of 1 operation of this invention furthermore, the globule 
regurgitation and the regurgitation energy generation means for making it fly Although the electrode 
with which alternating voltage is impressed to inter-electrode [ of a pair ], it consists of energization 
methods which make an electrode boil the ink which touches directly or indirectly, and a dimension 
differs from two configurations or more explained the ink jet head which it comes to arrange by 
turns Even if it is the ink jet head on which the electric thermal-conversion component from which 
the globule regurgitation and the regurgitation energy generation means for making it fly consist of 
electric thermal-conversion components, and a dimension or two configurations or more differ 
comes to arrange ink by turns, obtaining the same result is being able to understand enough. For 
example, it can consider as the configuration which made the nozzle line of holes of 2 division which 
arranged the heater which is an electric thermal-conversion component as shown in drawing 11 
alternately with size, and arranged it alternately [ above ] with size rival. That is, the same printing 
result can be obtained by making it the ink jet printer head which arranged the heater 17 of small 
size, and the heater 18 of large size for the electric thermal-conversion component 16. 
[0052] Moreover, even if the piezoelectric device from which the globule regurgitation and the 
regurgitation energy generation means for making it fly consist of piezo-electric piezo methods it is 
[ methods ] the piezoelectric device which generates machine fluctuation on an electrical potential 
difference, and the dimension or two configurations or more of a piezoelectric device differ ink is the 
ink jet head which it comes to arrange by turns similarly, obtaining the same result is being able to 
understand enough. For example, it can consider as the configuration which made the nozzle line of 
holes of 2 division which arranged the piezoelectric device which generates machine fluctuation 
alternately with size, and arranged it alternately [ above ] with size on the electrical potential 
difference as shown in drawing 12 rival. That is, the same printing result can be obtained by making 
it the ink jet head which arranged the piezo-electric element 20 of small size, and the piezo-electric 
element 21 of large size to the piezoelectric device 19 of 2 division which arranged the piezo-electric 
element alternately with size. 

[0053] In the ink jet head in the gestalt of 1 operation of this invention, although the case where the 
nozzle line of holes of 2 division arranged alternately with size was a perfect circle configuration 
was explained, if it is set as the optimal dimension value even if it is the array of the perfect circle- 
like nozzle holes 23 and 25 and the anomaly-like nozzle holes 24, such as a truck configuration, as 
shown in drawing 13 or drawing 14 , the same printing result can be obtained. 
[0054] In addition, in the ink jet head in the gestalt of 1 operation of this invention, although the ink 
jet head of 2 division was explained, if it is set as the optimal dimension value even if it is 
trichotomy or the block construction beyond it, as shown in drawing 15 , the same printing result can 
be obtained. 
[0055] 

[Effect of the Invention] According to the ink jet head concerning this invention, it becomes the 
compact structure which can do installation to head assembly and the body of equipment with high 
precision, and the quality of mass-production manufacture becomes stability. Thereby, the 
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manufacture yield improves and offer of the ink jet printer of low cost is attained. Moreover, the ink 
jet head which can perform high-density printing of 600DPI in a bidirectional one pass is obtained, 
and it becomes possible to offer the ink jet printer which is high-speed printing and enables printing 
of clear and high-density photograph image quality. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the ink jet head in the gestalt of 1 operation of this invention 
[Drawing 2] The front view of an ink jet head with which two or more nozzle holes and electrodes 
were formed on the same substrate 

[Drawing 3] Drawing showing the nozzle plate produced by excimer laser processing in the 
polyimide resin in the gestalt of 1 operation of this invention 

[Drawing 4] Drawing showing the electrode substrate of the ink energization type in the gestalt of 1 
operation of this invention 

[Drawing 5] The enlarged drawing at the time of making the nozzle plate produced by excimer laser 
processing at polyimide resin rival in the electrode substrate of the ink energization type in the 
gestalt of 1 operation of this invention 

[Drawing 6] Drawing showing the nozzle line of holes of 2 division arranged alternately with size 
[Drawing 7] Drawing showing the electrode train of 2 division arranged alternately with size 
[Drawing 8] Drawing showing the condition of having made the nozzle train of 2 division, and the 
electrode train of 2 division rivaling 

[Drawing 9] Drawing showing the printing result by the ink jet head by the gestalt of 1 operation of 
this invention 

[Drawing 10] The outline perspective view when assembling the ink jet head of this invention in 
colour block structure 

[Drawing 11] The important section expansion schematic diagram of the heater array which is the 
electric thermal-conversion component of size alternation 

[Drawing 12] The important section expansion schematic diagram of the piezo-electric element array 
which is the piezoelectric device of size alternation 

[Drawing 13] The important section expansion schematic diagram of the anomaly-like nozzle hole 
array in a nozzle plate 

[Drawing 14] The important section expansion schematic diagram of the anomaly-like nozzle hole 
array in a nozzle plate 

[Drawing 15] The important section expansion schematic diagram of the anomaly-like nozzle hole 
array in a trichotomy nozzle plate 

[Drawing 16] Drawing showing the whole ink jet head configuration of the conventional ink 
energization method 

[Drawing 17] The ink jet head block side-face sectional view when assembling the ink jet head of 
the conventional ink energization method to an ink jet head block 

[Drawing 18] (a) And (b) is the conventional front view and conventional sectional view of an 
important section enlarged drawing of an ink energization method. [ of an ink jet head ] 
[Drawing 19] The perspective view expanding and showing the important section of the ink jet head 
of the conventional ink energization method 

[Drawing 20] The outline perspective view showing the ink jet head block containing the ink jet 
head which diluted the concentration of ink thinly 

[Drawing 21] The outline perspective view showing the ink jet head block containing the ink jet 
head which made size of a printing dot small 
[Description of Notations] 
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1 Electrode Substrate 

2 Nozzle Plate 

3 Nozzle Hole with a Diameter of 24 Micrometers 
3a Ink ebullition room 

4 Nozzle Hole with a Diameter of 10 Micrometers 

5 Passage 

6 Electrode Terminal 

7 Electrode 

8 Large Electrode 
8a Electrode 

8b Electrode 

9 Small Electrode 

10 Ink Feed Hopper 

1 1 Drive Control Circuit IC 

12 Flexible Substrate (FPC) 

13 Ink Tank 

14 Ink Jet Head Block 

15 Ink Jet Head Block 

16 Electric Thermal-Conversion Component 

17 Heater 

18 Heater 

19 Piezoelectric Device 

20 Piezo-electric Element 

21 Piezo-electric Element 

22 Trichotomy Array of Anomaly-like Nozzle Hole 

23 Nozzle Hole 

24 Nozzle Hole 

25 Nozzle Hole 

26 Ink Jet Head 

27 Ink Jet Head Block 

28 Ink Tank 

29 Filter 

30 Conductive Ink 

3 1 Ink Supply Way 

32, 33, 34, 35 Inkjet head block 



[Translation done.] 
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[Drawing 5] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 10] 



http ://www4 . ipdl j po . go j p/cgi-bin/tran_web_cgi_ej j e 



6/25/04 



Page 3 of 7 




UkfM 

IS&tJTrfa^ 6 0 0 D P 1 
+-rU-yyXfcf-K=4 2. 3 5 cm/sec 








»••••••+••» 

::::::::::: 

••••••••••• 


<Ji30>tmi60(itn 



[Drawing 1 1] 
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[Drawing 12] 
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[Drawing 13] 
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[Drawing 16] 
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[Drawing 19] 




[Drawing 21] 
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